Paradoxical effects of minocycline in the developing mouse somatosensory cortex.
Minocycline, a tetracycline derivative, is known to exert neuroprotective effects unrelated to its antimicrobial action. In particular, minocycline prevents microglial activation in pathological conditions and consequently reduces the production of proinflammatory factors contributing to the propagation of diseases. Accumulative evidence indicates that microglial cells contribute to the maturation of neuronal and synaptic networks during the normal development of the central nervous system (CNS) and that perinatal inflammation is a known risk factor for brain lesions. Although minocycline has been used to infer microglia functions during development, mechanisms by which this tetracycline derivative affect the immature CNS have not been analyzed in detail. In this study, we demonstrate that minocycline administration during the first postnatal week of development has paradoxical effects on microglia phenotype and on neuronal survival in the mouse somatosensory cortex. Using a combination of immunohistochemistry and electrophysiology, we show that intraperitoneal injections of minocycline between postnatal days 6 and 8 affect distribution, morphology, and functional properties of microglia cells of the whisker-related barrel cortex, leading to the development of a phenotype resembling that of microglia activated in pathological conditions. Minocyline also induced a massive cell death that developed faster than changes in microglia phenotype, suggesting that the latter is a consequence of the former. Finally, cell death and microglial activation were not observed when minocycline treatment was postponed by only 2 days (i.e., between postnatal days 8 and 10). These observations call into question the use of tetracycline derivatives during CNS development to study microglia or to reduce perinatal inflammation.